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Another point may here be mentioned. Our theories of reflexion take no account of the fact that one at least of the media is dispersive. The example of a stretched string, executing transverse vibrations, arid composed of two parts, one of which in virtue of stiffness possesses in some degree the dispersive property, shows that the boundary conditions upon which reflexion depends are thereby modified. We may thus expect a finite reflexion at the interface of two media, if the dispersive powers are different, even though the indices be absolutely the same for the waves under consideration, in which case there is no refraction. But a knowledge of the dispersive properties of the media is not sufficient to determine the reflexion without recourse to hypothesis*.
§ 28.    The Velocity of Light.
According to the principles of the wave-theory, the dispersion of refraction can only be explained as due to a variation of velocity with wave-length or period. In aerial vibrations, and in those propagated through an elastic solid, there is no such variation; and so the existence of dispersion was at one time considered to be a serious objection to the wave-theory. Dispersion in vacua would indeed present some difficulty, or at least force upon us views which at present seem unlikely as to the constitution of free aether. The weight of the evidence is, however, against the existence of dispersion in vacua. " Were there a difference of one hour in the times of the blue and red rays reaching us from Algol, this star would show a well-marked coloration in its phases of increase or decrease. No trace of coloration having been noticed, the difference of times cannot exceed a fraction of an hour. It is not at all probable that the parallax of this star amounts to one-tenth of a second, so that its distance, probably, exceeds two million radii of the earth's orbit, and the time which is required for its light to reach us probably exceeds thirty years, or a quarter of a million hours. It is therefore difficult to see how there can be a difference as great as four parts in a million between the
* The reader who desires to pursue this subject may consult Green, " On the Laws of Reflexion and Refraction of Light at the Common Surface of Two Non-Crystallized Media," Camb. Tram. 1838 (Green's Work*, London 1871, pp. 242, 283); Lorenz, "Ueber die Reflexion des Lichts an der Griinzflache zweier isotropen, durchsicbtigen Mittel," Poyg. Ann. cxi. p. 460 (1860), and " Bestimmung der Schwingungsrichtung des LichtoGthei'S durch die Reflexion und Brechung des Lichtes," ibid. cxiv. p. 238 (1861); Strutt (Rayleigh), " On the Reflexion of Light from Transparent Matter," Phil. Mag. [4] xin. (187J); Von der Miihll, "Ueber die Reflexion und Brechung des Lichtes an der Grenze unkrystallinischen Medien," Math. Ann. v. 470 (1872), and "Ueber Greens Theorie der Reflexion und Brechung des Lichtes," Math. Ann. xxvii. 506 (1886); Thomson, Baltimore Lectures; Glazebrook, "Report on Optical Theories," Brit. Axs. Rep. 1886; Rayleigh, " On Reflexion of Vibrations at the Confines of Two Media between which the Transition is gradual," Proc. Math. Soc. xi.; and Walker, "An Account of Cauchy's Theory of Reflexion and Refraction of Light," Phil. Mag. xxm. p. 151 (1887). References to recent German writers, Ketteler, Lommel, Voigt, &c., will be found in Glazebrook's Report.ese do not agree with those found by Stokes by the method of reversion; and the discrepancy indicates that, when there are changes of phase, the action of a thin plate cannot be calculated in the usual way.
